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Abstract of JP2000032096 

PROBLEM TO BE SOLVED: To reduce the 
interference to secure the higher band width DSL 
service by receiving a downstream passing band 
signal from a device of a telephone office, 
extracting a data signal that is represented for 
transmission and connecting the data signal to a 
code showing the sequence of decoding binary 
bits to transmit the sequence of binary bits as a 
passing band signal on a copper strand wire 
telephone circuit. 

SOLUTION: An A/D converter 44 converts the 
analog signals sent from a POTS splitter 42 into 
the digital value at a high sample rate. These 
digital value are sent to a TCM-DSL processor 36 
to extract the encoded data value which are sent 
from a TCM-DSL modem via a customer-only 
device. The data received from the processor 36 
are combined with other data to be transmitted 
via a common fast DSL data path 30. The path 
30 can be substituted for an optical fiber 
backbone or another frequency band network. 
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(54) \smv>%>m m&i&MvittbmfTT c m - 1 s d n t mmafcz nitwit* j^mmta xm^m±<D^ w#a-fte 
m 

(57) [5ft] 

TCM-DSLIi, TCM-I SDN1 

tCil)NEXTfil:»n„ TCM-DSLIS 
(±1 SDNjSftfllf >f > K^fcffUHWUftft+ATCM 

WUIi*«**i"*flli-*o WUfflO I SDN^ff L 
T^I^NEXTT^iffftL&^o CO «fc t 
TCM-DSLf'-?^ I S D N^rfit 4 > K ^ O FbI 

(CAP) OJ:^4aa«*SE«a*»:J:«}, T CM — 
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^-H'xfy^^ (ISDN) lz£2>mt&T&<09Z 

m*m*titz*>0>, fs«»)**«i*eiiiai±uaiaaift 

(DSL) vXTA-eiot, -e-ctrti I S D 
N«S* f ^^ >x b V - AH#BB^>f > K^OM(±itBB3S 

mfrhvit* < *B»«*^ t*- ^ *«fe«^ 

WLit (T CM) A i I S DNl»»rt*7 

y -rx h >j - a a#m ^ >f > k ^ <7> n i±mis^in] -c jsub % 

S L vXxAUi^T. f-^*7 h7-^i:gRt-& 

fflOI SDN«»***ISB*^JlBia»-^i:aSfll*ffo 

-Cv^iJUKi^ >x b ij -ABfErj^'f > K^«r*^"T 
&/<-x ^n 7 ^5:IL, B.o«i&«ffll<7) I SDN 

fc*H« usai $ ti& t*- ^§§t 

Tv^B#t:(iT * 7°x b U-^B#w^-f > K^S^i" 

§SfflDSLf|f(:gl^^:, I S DN 183Hz J: 0 fE 
ii£;ft&TCM- I SDN0i»i:^-^*«:**i-S 
DSLm^*4i!«*) ^«tei« KSMJfr* & ai> <0 

kisehkk > ^-7i-^i, >x b 'j -ab#Ph1^ 

-f > K^OWitMBSrfr^ T -y /7*X b U -AB#Pb1^ >f > 
K^coPB^ff =Ht ^ fcftCD S L 7°n-tr y^-^$lJ^Ji- 
htz#><?), TCM- I S DN@«fcHfflfLS;ft7fc^-X 

h ^AtHZSftSJtfcD S L-Zn-fc y^-T&o 

^oatitufflai"*^^ >x y u - a 

**JSi-*fc*5)0. fit, ^>Xb'J-AHM 
W««-?-4raMO«*»»OK**fflD S L«S?^D S 
L@i»T*i£«-t fit, 77^h>J-AI 

ai«iif«flt*ti«*fflDs L«s*^SiLr, 
t*77^h'j-A a » js^wttfi-^^ » a -r * 

a6<7>. f<7)J:^d:DSL-/n-t7t-t^'bS»)> 
DSLvXrAlil SDN1SSJ: 0 <>«v^t*- 
fttitf, iD S L y A^ilST^fJf ^ S«t 

i~£D S L vXt*A 0 

[a** 2 ] anoK¥%4^ fftieissirffl d s l it 
mmmmm^zmm^iitz. i sDNintT- 

fcAoa Fsmisiu^'T > 9 - -7 * - x 

Sit. 7 7-/X b U-AB#W>-f > K^OBiiffi&tT 
v\ ^ >x b U -AB$m<*-f > K^OBSfliff^ J: 
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- x b ? n -y * £^-x b ? n y ?lfc*nSrt^S«1-& 
aHDSLrn-fe7t-'C*o^ WSr'-^B^'b 
if m -r - * ^aii^at U if PS t-*- * OSStL £ frt 7 

•y V'X b U -AajflS^ttlW^tlfe^S**^*^* 
Lt, f<07 7 *7°x b U-AiiiflSift^fl^-^WISB 
ffllftS^i: D S LlU^-eiMff-r^^^co, fit, 
>x b U - A **e»1B«»*^*« 

Ac 

[»#*K 3 ] lWIED S L 7°n-b y * - fciWiaStHID S 

L "7 0 n-t y Hj--#4r^ ^'-^O^t^^W^U - 

ffiffl3cH (CAP) "7 * /M^ 1 ; 

- Vf *y b <0 "> - y > ^^7 y 7*X b V - AaiftSifiWi* 

OW^UJ:*), D S LEISft*- KHi -^eiScoyci6 U-x. 

D S L v 7, T A o 
W*a4] iS'ffffl-T--^Obl- 1 )Xn - KjEPOfc 

ifpgOlS^3F|*#tC^v^T b Xjc> 
30 n-^'-i:J:otx>3- KSitfc^F-S-SrT'3- Ki"^> 

t *4*afci-^±SBW*iB3 tl|E*OD S L yXfA 0 

»±-caHH*a»*^w*nwtzs«stL4, 7^ 
x b v - Aaii«f«fl*i^ftas»tw*«* 

flf«**fc r y ^x b y - *««H««*«-**** 

^4?l^i:i-^±fSH*« 1 t:ffit<7)DS L ->Xt 

[91**6] Btrie^<-x h^ny^Awn sdnh 

»U*ttSitfc/<-x b^n-y ^^^«L. ^ittzi ») 
50 :t ^#Shi-^>±lEll*Jl l i:e«ods Lvxt 
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[»**7] I SDNISSCJ: ■) I SDN 

I SDNKU*i:, ^o«B« 

A-Xh^n-y^i:*^/:*^ 

«TfB^^-^b^Dy^«i»»* ff , DSL 
0j»Uiia?tt3tTCM-DS LliaA^fc, dsli: 

*tt&^ b u -Atr -y h u -^aa^ttMi 

tgl UIEIROD S L v^r^o 

9 ] X h 9 n >y * v i * * - 

n y * SrSm+sati*^ n -y 9 A* i: , 

L, Y ^D7^v'i*l/-^-^jJl?jifclB 

twi-^fc*o, y<-.x h^ny^vx*l/-^-i:lft 

I EfS*S 8 KlElftO D S L v X r A 0 

*»*^-r^fc*ofie5Rffl«is-9--trx (pots) m 
a*-Kt, *»^v*;i^-*aB£M^i"£«B@ 

»*»*S^Sfci60jK^*-ifx^v^;u»| (ISD 
N) 0*§L#- KfioT, ^>xhV-ARB^^> 

*OiDA#r'v^;i/|ljSI (DSL) 0@SI*-Kt*o 
3f RID S L^^jU^t-T- 9 %&mi-Z>fi\ Tv~f*Y 

k**, i sDNiaa*- vx *) tssar*T'-^os5S« 

I SDNK*- Kt D S L0a*- KOBO 
SBT^OlgSrt*. B— 5r-r^SUHLT, DSL© 
K**I S DNIIl«Sl*- KOf^>^hU-Ai:7 

9 Tk tf* J*aB * & VBB o 
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1 1 ] 1fe^«B»^HBRf - * * -y h 7 - * 

^^-*Sri£«1-£rt:ae>tf>. I SDNia«8*" KtDS 

«BJ§^III&*jM^y b <Dtz*bO, 
POTSffi^- KtDSL@t^- KtC}£«£;MTv> 
St^7h7-^ttli:^ -HxtCJ^DSLlI 

««t*tt-C*5i), -tODSLE**- Ktt«.**2raB 

70 tZ&fflLt-f.h, ±fE»**ll 0 UfE«W>«fiJSo 

2] DS LE*fc* - Ktc*«SfLfc«BB 

"T-tfUSfcftfci'U D S L*BBI»fc I SDNWB0* 
[W*JR13 1 UIEDS L@a*- K#^rii. HfcJBiS 

oUBJUo 

1 5 ] ttlEfiHife**^**** 0 ft 4 k H 
z lWBfcBifcftWttltt 3 0kHz 

tfiiookHzO±fl:**t#ts:i 

1 6 ] ffirlED S L ma* - KOSiiSJt^^ 
^ «®"C<> I SDNUI*- KO + ^JS^^0 2i&T- 

1 7 1 niriED s l ma* - KO#* ^% 
-t^it s tL-sw-?- * H«aa**rt tm^ 19 aa i- *:> 

«aS««B/fl[«SEW (CAP) 7^i/^-ti:Ii:4 
[BM181 ±fEDSL@aa- k&***, 
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i) *b <0 -t - 9 £ S IS -T 4 7t «!> 1 n % «S $ ft £ ' < -f * - tT t* 

^■/7Xf7 ^^fe*f*^y-r;u <t 19 <>£< OSIST* 
£ Hi:«> '*)i> y'mmtt'r- 7 frhf&*0, ^ ft U 
«fc <9DSL[H^^ - K^aS^^'^-^tt***^-^ 
i:*tcft»1-*Cfc*:«F«i:-*'&±ia«f#iRl 7i:E« 

[fflf#*H2 0] v^o^ >x h ij -AB^B^* > 

T^l =Mt^ I S DNili* — K«0#^^<7) 

<rC(ifc<-CS« tfif -e-Oi^iDSLEHft^-K 
19 D S LUiafc Kfc I SDNEift*- K(i2£2»^n 

*fc*O^E»^aft^>*^^tnX#B» (T CM — D 

SL) -t-rAlCiSV^T. «B@jftSr^#5^4^:^0« 

y K^loiffifflLtH^kfy h £SH\ -to J: o 
ftffi (CAP) -7* tsi^ 1 sdn@w ? 

SctPU SDNEia**aBSfi9UJ3l<i5tLfcT'-^ 
itB8t$fiLtv^Nf7 -y -fx h M-ABtP^-f > 

^n-y^AiJ^x TCM-DSL^EfA^tBai:** 
J^Uli^ >x b 'J -ARSM^* > K^OBfl/*-* h * 
n *y ^UEC&Lr-T-^(D*7P-A^^|ftL. TCM- 
D S LtfA^SBOKaSH^iftUlir 7 h 
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*»<bJS0. f^U:J:otTCM-DSLei^I SDN 
S^t^TCM-DSL^fAo 
-7'^f^*tt^I SDNfiSO/N'-^ h^n-y^jf 
Et<?)TCM-DSL^fA 0 

x^i/-^-^It:t^^ ^-^F^n7^yi^ 
V- I SDN«B0»UJlttS*LfcI SDNE 
iiftX^t, ^of-^ji f «BSfrf) I SDNIB0«t? 
a«Sft4rt»fcl**nU ISDNtBlia±^f'-^/< 

±ISW*a2 li:E«OTCM-DSLtfAo 
[ft*^2 4] /^-X ^U7 9*&.lfothtzib<n^ 
20 M-X h ^ n y ^ A*^3*teS*tfc/<-X h ^ n y ^ v 

«isiiasLua«snfcTCM-D s Lman 

A73^> I SDN«»*?)ODSLia±<0lfiT*S: 

W»CM^i/:^-^ h ^ 7 ^ v x ^ i/ 

fEtOTCM-DSL^f'Ao 
[IS** 2 5] mfffi^-^ h^ny^^x^U-^- 

^tfSS:t-r4±ieR*]S2 4 CE«OTCM-DSL^ 

[0001] 

a^fA, stuRSi-ixif. 66*ai«BS*-^x (p 

40 OTS) «»-C«fliStt-Cv^4JB«tftWJ: <9*^ffl«» 
**r«ffl-r*T'v^>uftlA#Ea (DSL) *t*MZM 

[0 0 0 2] 

50 csasntv^o 3afTO«a^»*:Sia3fc7T>f^- 
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«^Uii^^o ft^-liXf'v^^i (I SD 

n ) itm^mr^ atTOSH«*is*±OT'-^$* i 2 

8kbps i"CifiI$-£*:o I S D N UttSLffO 

[0 0 0 3] tJOA^-rv^^^i^iitU^ (DSL) 
fA^, ^A#PTffitl4 0oo*^)o HDSL, RAD 
SL, VDSL, ADSLOi^i:, D S Lg* (igfS; 
MCxDS L fcDflfiiTv**) mKoW^'Jx-/ 
3/«^itti^o ADSL HWftDSL) (i# 

-r-^ h 7 7 >f y ^(DlltA.t^W^^^y^ 
- K-C*£HS<^ > hT7*'J ^- v a XI i: 

oTitl^^iO/io *8BifrO>f >?-*y b h?7 J 
•y >X h iJ-A h 77 < ^&&<0T\ 

:t^^ 0 ADSL-Ci±^ti@^^^>X HJ-A 

*ipjr*8Mb p s ic±r% t tzn &Ds Lummztiti 

If 2Mb p s Uf T-T-S4o A D S LfiHB Ol&WUM L 
T(i*ffi#l¥5, 461, 6 16f, 5, 534, 91 
2-?% 5, 4 1 0, 3 4 3-?-*#JH$tl7tv,>o 

[0 0 0 4] r^7>-7^fiJffl<^*l£tiD s L*ia 

«»**^r-^^ (PIC) T-(i^<T. ^-X(0 
ho m^/^-/y-7>li, P I C^-7*;u J: <9 

|3l(i3RfrI SDNE^^oT^P^^LTv* 

& 0 mts^sii, mis*^ h m 
o^o^^^-trx-fv^^aj (isdn) iis&a-K 

1 4 £0 itfSOI SDNi*7^^-tL< 

ti^e-fA 1 2 t±, «|S^8*»'b&^nttHrtoiH^OiS 
BBWSaW^il^itTt^o ISDN1J|*-K14* 

<baH i sDNm 1 2 ST-on-a^Esaii, ;§# 
ioxii^nm±o^-y^mi szm&m&zt&o 

fcfx, I S DNt- ex. ^-LTi «9$r Lw^D S L*- 
*>fcv\> leiatiy-y^*! 8rtT*ftffi«tz»i3lffi.O|5l 
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S£T*£>&Wiy X«r|sia2 0 

O 

[0 0 0 5] fi£*l!m!S-9--br* (POTS) 

£ &SJ£-C**o I SDNfy^^-E"^li8 0^6 
3 2 OkHzg*OJ:»3*v»?|5r*(i*fefflL"Cv»«o T 
*(± I SDNH«ftlca3^Tra«*3l§S.I L&a6Tv> 

ISElT&o ADSL«M(±*lSlMHz-C. 15 

SDN^T 1 <7>£ ^ SMtfcOT'v VfX^^coStg 
i±, xDSLitSS:S)||i:*l]Rt4o tt* OjlKT^Mt 
1±C0-£^t\ K* s **$<7) I SDNCft 

Sgjtrv^o <t »9 AK^i(fi»P 1 c^-7^^fijffi£ 

3 ^>^Zl*ft7*-^f£^ ( I TU-TG. 96 

1 , MS I l**v*l±T 1 . 6 0 1) ^RBBSixTv^ 0 

[0 0 0 6] rH*(i*— Mitl SDN£j£fflJ y>fX 

"Cti. MI.ISDNyXfA (ITU-TG. 96 
K ««IM)* f L(f Ltf«WS*L4o iSSitfS (NEX 
T) T**#M&1" x3-^rir>-bl/-y3^ 
— SffcJ: 19 ^B#Effl^*ft (TCM) ISDN*«?lJflBS 
iitv^o <t n iy^rA-eii, ^ffitS^O I SDN 

30 fMH"4o .1 SDNM*- K(±^», HftiWFlWWO 

^ -r- a <D\m\ i> fi^mn*^ [$m% * u^^-e, §ji 
m— i sdnhisio^^ ^ >^aiBi-c**o B#p^4 ] -t^ 

Ai:*ft4o l$*ffl^I SDN-ttSli, a-x^ 

jg-^teas^ «e«^i^>f > 2 8 ow^aa 

B#H*j3V^T#1i"*-^o fiPfTH. TCM-I SDNIU 

50 ofcr^u^iv^m-efssi-t^o-e. m— ^ 
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Hit:i:kft4o -<7)'i 0 &TCM- I SDNyXfA 
^TCM-I S D N y X f A ^ii gftt^IfS Sr«^ ^ 

[0 0 0 7] rra«WUft:»i-*I SDNWxDS 
LCttLTTi^f^ffltJ HDSL^ADSLOJ:^ 
&J: ■)*fLv>xDSL*-lfX(i, JS&5MW-*fl:X<± 

1 SDNtrat^-7';w«:UK«Sir*sSr<?). H 
TCM-I S DN*r'AlC*ti-&te3aiB*B*^SSv^2a 
SB**, x D S L«-§-^)«flHC»*J4IB»S:a(Ji-C* 

^>*7o H3ii, F3JWtti;:i£fBLT^&*/» < oji>o I SD 

(EjStT**OT% £S«fST?$ (NEXT) (iJSSM^ 
4>Y*?2 2<OWTIi«FgUa<ft-6o 

2 8 m^^OC^Xib I SDNlS#(i3l« £ Lt 

*<±NEXT J: (FEXT) 

[0 0 0 8] rT CM— I SDNj£««(±UfUfi*ift 
**>H-*-El4 J H4iiTCM-I S DN^e-fAcoaSffi 
b ^"C*&o T CM— I SDNlB'/XfA 
offiCHLTii, **2f7lfct;:J:£ i><nx&±M£ B 

^mflimistt^auwitstLfc^Hifws, 2 6 5, 

0 8 8^£#P.SSiXJfct\, C ^ n - r-W >^f£it<±'W 
^-7»* (AMI) i^-tZsifrxmagM (PA 
M) rftotl^o CCO&tH^fc^Tli, 
/^;i/XteL*. 2 5I£<0 1 IiIE4fcf±*0>>*H'X£^L 

(i. 0 (D. C. ) 3&»f>ft 3 2 0 kHz ^ii^SIt 
T^ifti-^, J: 9 URttSixrv^o I SDNti-tfn^^ 
V$X'ftniT2><OX\ POTSWiKfflOiiJftv^ 
jftWWittiiv^fcUSrSo I SDNfl-f (*&3 2 0 
kH zT-^o < l)«K-r^> 0 ««S:Ji-£rt:«!>UJ; Oig^ 

m » (±-jz« t s ii t v > & v - ^\ -t ti ^ (i l a l if mmm 

iz£vXl&i"<n''^b?>i£.$fiZ>zt%<* gfS^:- 

[0 0 0 9] rxDSLCT^t^ I SDN-E15J H 



(6) #( 2 0 0 0 - 3 2 0 9 6 

< PiAtv^ 0 h 5 <±aifta^«z:*jbi:*^aisttt 

fflt^AD S L (T 1 . 4 13) *- If XJHOfflift^J* 

^T*»*»itTt±v^v^ 0 \jt^mmm^-^^ (pot 

POT SWi«2±&f£iHSft4o POTSWia2iiD. 
70 C. iS<J;HkHzJtTft»t^o -fUitHmmfS 

Mc-tf A(iPOTSWi*2±-C?lJffl-CS4o ADSLT 

b U -A-^-v 4 coftt>0 HJl^i&if-^ 
-^$lMbpsi "Cii 1 3 8 k H z i t?-CflBi < o 
20 tt5liADSLf-^^>Xh'J -AiWS^t 8M 

bpsi -e-ea-s o J* 5 fift*ift u i* 1 4 0 - 2 0 

0 kH zfrblfo 1 . 1MH z iX(DW&W$n.XhZ>o 
« 4 l&v^ffla&^P OTSffl i:KoTJ3^Wo ffi^>* 

*<oDSL«4**&Hjft»flr««:«fla"r** f , -r^rjt 

[0 0 10] 114 tEI5*Jtttt"&i:. TCM-I SD 

SDNHSISrADS L@ai*^+5^H*ft» L^^ G 

S x D S L yXrAti^ 0 *oW^"^Ct' 
MWttH DSL ^Uffl-C ^ioC^^Ci:^l^iiT 
v*&o MUti, atTOTCM-I SDN-9— tfx***fl 

oy-y^mrtT-iraoD s l-*)— vxt z t 

rSI?iiTv^ 0 SffOTCM-I SDN*- If X** 

40 19 ftv^««D S L*- If - t 

S L vx-r A**ai iirv^o 
[0011] 

(DSL) yXrAli, tt»«B0«Lb"e» 

^WSlOSE^-exr'v^^ffl (ISDN) iztii-i 
»B = F*^«»*il»^S*-&o ISDN«Sfi. 

*bu-Af$p<g^>K^<ofy], ai»a»*^-c(±«< 

50 T«ISB«*»5>T'-^*»«-r&^E»#«ft (tc 
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M) vAxATr*^ ISDN1SI1, T-y/XpJ- 

DSLyXf Alt F^-^^Of - 

Sr^T-t-^o h -y ^ AtJl±, mM^li^ I SD 

N « ffl tf * <b if H3l»^ 4: Min L T ^ & B* , ^ 

^/Xpj-ABfr^O K^«r^i"/<-^ h -y * 
^Set^o -f-fuiifc. SDNfSS^iSH 

[0012] wsehsk > ^-v^-xii, ^spgon^ 

£M$*ffl DSL ttStcttft $ *i*:«B« 0 it* 

SDNUtSM::* «3«»**L4TCM - I SDNBUt^ 
-7>f^*fflLTv^ 0 D S LT'n-tr y-^-ii. 

i-*, f Lt^-^ h * u *y * AtJKSUSSixTv* 
&o -5-tL(±T.CM- I SDNIeJ^hraW^ffij-r^^-X 

■fc *y^-^$lJffllLT. h i ;-AH#W^>f > 

UiiSfi-f & ^ Ui-^o DSL7'n^7^-ii, -r- 

it-?- * at m<om^mm u * * w&Mm dsl «»-^ t , 

D S LE«-CiSMI"t&o D S L 7 a n-b*y-^-(iSi^ffl 

d s LUBi^or-; h u -Aaa#i*«-§-**fli 

U 7 7 -/x h 'J - i,HSj|||f J: f - 7 

- * <d m m m u am s n r v -r - * m ^ * 5 1 § m 

'to 

[0013] D.SLvXfA(iI SDNiffiHSv^ 
6i:iSDN«StB««i:f«»t4o 

«0W»»BSH«SHi, ISDNi»k*-^««:*ffl 
i-&DSL@*-C** 0 /<-Xh*n^tfc&»(±»H 
'<-Xb*n*y^*5fc£.$-£4 0 SBDSLT'n-tvt 

MSp-t&o iSFSD S L^n-tr^y-^-ti, M*-?'-*!** 
a^iSHr*- ^OStiiiSfB It, SSHIt'- *OS£*i* 

[0 0 14] »HD S L^n-tr -y-9— li, 77^h U 
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1"&o iSHDS L7°n-t v-fr-li, ^^>7f'J-AI 
»^OS«fflU|C?ftStL?tT'-^fl|-^S:, ^>xb'J 
S L7°n-t:-y^- fcJftfflD S L7 0 n-tr y-^-li^^, -f 

>=7-y«:*LTv^« 0 *S*ai«[lRB/fl[ffiSEI«» (C 

f^-e^S^ir^o /WtU-tfy h^y-T-^XIi, T 

[0 0 15] ifcS^»JO]K*i:LT<±. FU'JXxy 
^ SrS« i" * 3t «!> ^iitv^o C ttii « 

^f-^^S«i-^o etui, giJoHfiS^ur^itT^m 

[0 0 16] 

4iS:Ai:Ht4o £iTowMi±. a#oit«t*-r4a 

ff^7yj)-y3>i:WIft^§i:S 

TB#ESi^fift (T CM) DSLJ *OT"ei±*4*^ B# 
mm&Mit (TCM) Rtf* f xDSLK?lJfflT-§£i:v* 

50 olftf, ^T^xDSLyXf^^W^ntv^^ 
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v^ 0 TCM~Ci4, f-H4^^0^M^O* 

(4, x D S L y ^ M S DNO/:^Of ffl<7)Mt 

[0 0 17] rT CM— I SDN^fSffllBONEXTT 
*ft6U T CM(± J: ijav^ttSr'JZ^t flfe<7) 
Elia^OT^JifiiftT^io x D S LU*f LTJjMsEUlT 

&**<b&i/\, L^L&^<b, TCM* s xDSL^flJfflS 
it£ t , gso* & vnii^ftoty- -/;i/±i:Rl S 
;Mfelf4<b-f\ i/:TCM-ISDN«$L^<tli 

mm^^ > V^7) l±if)*<*lbOTCM-ISDN 

tv^o T CM— I SDN^f'Al^ilib^f')^ > 

J: f)S^TCM- I SDNito^ONEXTT^i 

cOfWJCxDS L^^NEXT) (4$E:V> 0 COi^CJ: 
«9*fL^xDSL«SI±. ^-f > K^OHTCM- 
I SDN • NEXTTM^geNEXT^^tfUS 

« i- & - 1 * ? n fig x h h o is $ 'J n e x t T * <?) Pp^S ( 4 

[0 0 18] rT CM— I S DN tfflMN^ftSh-f&T 

cm-d s lj ^fry^-r^^mm^^x^^m^x 

(4, e*0*iv>«lSOrt:*t>, TCM-I SDNtixn- 
>-fc U-v a > I SDNfOiv^ftf fc4&o ft* 
MliS^U^^o ' < ^ *r- 7 fritz (4 B#J±ffl 

#*ffcl SDNSrffifflLTV^jfecoH4r ti^TCM- 
D S L*<oa3e*£lt&T-*^0o 0 6 litBitTC 
M- I SDN0^- K£RJHffcSftjfcTCM-D S L 

EiBi*- Koanat?*-2>o mis^8ii, su* outran 

«:flJffl1-£^< I SDNtel^^- K 1 4 Sr-&*T L 

Tv^o ISDNia*-K14li, ?Uy?4 0lZX 

£ Q C04^ U^rl SDN@i*- Kli^nyMOW 
looafflOWaiWSrtTV/^ ? a y ? 4 0 OSUOfcfgO 

CM-DSL@iaa*- K5 0(w<>gK*:l#o 0 ^n*y? 
4 0liTCM-DSLia*-K5 0 tPWIWKflEftS 
■££<0T\ ,CfL<>3s«^-f > 2 2 0«HijS«U $ 
fi')>f>K')2 8^l«|ttSBno ISDNE»*-K 
ttSfc'W > 2 8<OWi£«*jL*&«>T\ 
>K^2 8 0BB. I S DN@«- K 1 4*flfe<0TCM 
-DSLHi*- K5 Oi^ONEXTWi^o 
[0 0 19] Sfi^-f > K^2 2<0Pifj<0I SDNS*** 



(8) if#P^2 000-32096 

- K 1 4WTCM-DS L@^- K5 O^bON 
EXTTilifttftSe L^L&rt*^ TCM-DS 
LEU**- K5 0 t ifcigfi ^ -f > K^7 2 2 0M(iS« 
SrfiV$«(i Li^o LfctfoT, a*4rNEXT=Fi 
<4^ffit3H~*tf £ti& 0 TCM-DSL^SfLTV^. 

if^SIS (F E XT) iitK»fffti-*tcLTt>. -t 
ix*i«K@liiaofiSUJ: t)MSt^ 0 :<?)J;^:FEX 
Ti4iSS«iS (NEXT) 8ffi*J-eiiiu^ 0 
FEXTt t £ tfctfc * WRir t 

CM-DSL118I*- K5 0(4, fffSi:i If -y hi: *) 

1"&o Z<D£ n tlTCM-D S LESS**- K(4. ISD 
NUlf^- K 1 4 J: H J: b i^ir- &o 
^{f^ > V*? 2 2<0BU, ISDN@ia*-K14 
t:J:^J:n^ i^<<7)f-^^TCM-DSL@i 

[0 0 2 0] TTCM-D S L<7)fca&OS«JH&W*ft- 
H7J 07 14TCM-D S LO^*<OHifiSS:^^^ 
20 -C*£o TCM- I SDLt4j£v>JB«?M£H*£A&A 
MIHiSl^SrflgfflL-rv^o D. C. f T-T**o fcffi; 
v^S»SxtISDNi:J:5A#S^ WtMB 

**mB#(i«eiaja4:fl6ffli-^>os:i[»tr^o jrwu. tc 

M-D S Lti^Sft^-C^^^^-ifsiSLiv^aa 

afffiCtio 1B:ffl*o8e*ffl«tev^-rA (POTS) 
H«flf*5 2"C*j»iIB*lT;9 miflHiHTOIKS^ttffl 
$^^>o POTSSffiffttS 2(4, AB<iO*^i:l»*tw 
30 i:oTco|£HO*:af5}-C-*^0*^4 kHzO^MtSc^ 
t^^^o [l]B$(:TCM-DS L-r'-^ii, J:f)liSv« 
KOiiaffliftWttlS lt'll^^o «««««« 5 1 
(4. «»3J5E-C§^ tO^ a30kHz*P)5 0 0 k 
H zSS-COja«»*i&*i-*o 

[0021] r*awpoTstc^t>*T-7 v--mli- 

^>TCM-DSL-HI8J H 8 (4B#E»^*ft*5S: (T 
CM) Of:i6t:7V»^^?^:TCM-DSLf- 
^^S|[lT-*^>o TCM-D S L^iSfBS^SW^-f > 
K^(4. TCM- I SDNO*:£><7>rW > tRIfflft 
40 Sft£ 0 ffiotTCM-DSL«07l/- ^ 

tcm- i sDNo-e-itfcia-rv^o mis^fflTCM- 

DSL(4^-T > K^2 2<7)Pb^(C1. 17 8^ U» (m 
s) ^if^Mt^o M^Uffl^S (CPE) 
A^fi^'f >K^2 2 0*Mi5«L^ CPE^t 

<7)SSSteP#PBl(4TCM- I SDNvXxAT*(40. 0 
2 m s T% ^IXtiTCM-DS L@«|*- KUJ: Oft^ 

K^2 8 0BS«S:!t% ISDNia*-Kfc^ 
50 At*f LT^4<0-e, J SfS^T-l4NEXTStS^to 
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i^o COj8g^2. 5msOfflmtrjKfSi-*o T CM — 

DSLf-^qs d n«fw t Mitt t-^1;^*i-£-:£ 
aWCftftt&o 8U*^S«»W«**POTS tTCM 
-D S LC0^a6twffifflSitTV^C0T\ *^<4i3HB^ "f 
> K*7 2 2 <hffi «5>f > K7 2 8i^OB % T CM— D 

[0 0 2 2 ] rT CM— D S L «8&tiffli£»*-/i; -y * 
E]9 t4!]?£©:X7 0 u 7^-tB*l*^LfcTCM-DS 

L«teisi»o«iia-e*^o ffl«BSiai#i2 otiwejgs^ 

ffltS»6 SrfilLtv^o TCM-DSL(if-^ h7 
•7 -f * ^Ojt^UiffiHifcSrftffiU POTS<i*j*iiB 
<?»t*UlB:Hifi»S:ttffl-t*0-e. POTS*BEI*i2 

fclttUffce>fcv\> *7"'J >y ?~4 6ii1&/Bi£lS;»«:SH 
mtSM2 0*^Ui^1-^n-/^x 

iilStlfiaii-io lB«10li«*POTS7tn^I 

B«-?*&o ii*0OBIS«. 7r^^'Jl, f fc(±* 
WSf^fAHSIJ, <t < Sl'b^tv^ J:^|:, HIS 
ij|Oi^xf>y 3 > ^ LTmtS«l 0t:®3rr&- 

CM-DSL^fA 4 8 UtfiM^^'f ^ ^ * - 

itLTV^o TCM-DSL ; EfA48(^7 p 'j7^ 

-4 e^hnawLT^u^m^ri^tmLx, ^ntsi 

liTCM-DSL^fA4 8 *^OWHiKT^n r{f-^ 
a*^=b^«^*iP!*Bia*2 0-e«BH8CMt 

[0 0 2 3] «B«8tiM«liBA2 0*£«U 

>; -y i 6 *o ^7''J7^-1 

A4 7^tMbfiZ> 0 E16U7P$ii£TCM-DSLIII 
K5 014, TCM-DSL^ 4 7 fit 
v> < OT^<7)gdS#jT*(i, X^J *y * - 1 6 i^tlt^ 

14/^y ***->^fttt$*i*o v 9- 1 6li1&JB 

POTSE*OS»*i:4*tt*fflEUlL*- K 

9-\tii^o {£*s«bi8hmxie 1 9i±.row*»B 



(9) Vfcffi 2000-32096 

jfrjlBii, ^yj7^-i 6t:i»), TCM-DSL^e 

a^astLfc«-§-(iai«isBi«i2 otn*#««*6i: 

SHI Six 4 o 

[0 0 2 4] rtl5i<7)TCM-DSL-[ll 0J [31 
0i±«»HOTCM-DS LHiai1SISoailI-C**o ffl 
WBES8 2 0 (±«KJST*P OT S^y; 7^-42CJ: 
"9£«£*i& 0 POTSX7''j7^-42 (i, 

tz imm^ ^ >r ^ tffits; s >t «4 n > t' > * - 1 * uttffl 

/o I, ^y;U7 ^ ;u?-<h o-/n°x7 -r ;u^-Sr?FMi" 
&o P0TS7v7''J7^42Oa^U7^^-(0 
fli*(±SJS?ftTCM-DS Uf^-C&tK rtn^'-f 
v^A/D3>a'-^4 4 t^l^X&o A/D3> 
/s-^-4 4(iPOTSX7 4 'j7^-44^f)C07tn 
^ff-^- £ ^ > 7*>$T~ fy * ;M1 tz ^mi" & o -ilb 
fy^^fliTCM-DS L^n^vt- 3 6^ti£^> 
ix, : T CM - D S L ^ f ^ e 

[0 0 2 5] TCM-DSL7'n-t7t-3 6^^(7)f 
20 -*ii*JBO;giI-r-??£E§3 OtOlf OfcifctCffiO 

y 5 >SvM±ffiO?«Jlj&W«* -y b 7 - * 
•e*otJ:K TCM-DSL7 e n-t7t-36tif: 

*Ji>a-Ki-^o ^>=*~ K$ixfc7*-*(i, *UA 
/D3>a-^4 4 U J: IQ Ttn^fftztt^n 
T\ -eo|SSi:Lt^7tn^MPOTSX7 , >]7 

^*>Sitr]il**ffl«-i:«aSlil«l2 0-cai«Sii-6o 
JO POTSX7 ,, j75'-4 2con-/N e ^7>C )U9-frb<7) 
fiJS«SMMti:tlld\ POTS*BE»*»*$-£**>i:: 

^ KH»4 3 UJ: O^SI^ti^o m*MmiS0 
81*- K3 8^^07tn^lify^^it:^$ 
it, C0DEC3 2i:J:t)PCMfl^tLrx>3-K 
Six^o CODEC 3 2*^c0PCM«-9-(iflfeO|lSI* 

— k dg^-r) frbomftt&fr&frztix, pcm 

ffllStir'n- KStLT, C O D E C 3 2 iZ X *) Tj-u >f 
K3 SizX l)»^§ix, ^UPOTSXT* 1 ; 7^-42 

uj: ^iiTCM-D s Lf-^ ta^fbftamBiiijS 

2 0 t*lU$iU 0 

[0026] TTCM-DS L^t-'A-H 1 1 J Hi 1 
iiTCM-DSL^fACO^glti^o ClCD^-f AliJg 

swfflScvwimiswof^^-c-ctfijffl-e**^ mis 
mx~<D^mt*mt it/Tto -y kh»9 i 

50 14. 2*ffiJ2*ag3IS:2**^l*|fiiei3l^ge»-r*2 



-9- 



(10) 

17 

ho 7fD^Jg4 4(±A/D3>v<-^-tD/A3 

ix. T^n^|tjS4 0 T^-n^^tb-rv ^^^t 

Se*Sixfcfl|-S-^ ^f^SilS 9 2 tciSrfbti, — 2f 

D/An w?- J: »9 -Tv^^^ibT^-n^tgE 

^^iit, ^^(7>7 K@g&9 l^hii*b;fX&o 
[0 0 2 7] *-rA^f«9 2 it, J: 

0 3 1 § e - $ ft £ £ «iEi- %>tz£><r) t* v * ;HML ;o 
SI 08 *^T*v^ 0 ^n^n-y * «r»JWl1- 

n -y * *»M*^AOi3S««?n *y * fcHSHfcS-tf 
U tj^i; »U{i2|5P§T-7°u-^^ffl^^x^/i^ 

-x hriitt«uaS"r^>B#tf*^ffl$ix^i:^o 
-C*& 0 ^fiJBff^n y^i l 0(±^-*<OS£;IX3&»ib?fr 
-J§-«r*fcar*-£o ft*flirny^ i i o O^IROfltit 

i±. Br^n 7M1 0i±^7>f *-tci-r*v^T* 

b l/'J xn- KSE«v^r^t:itLr, *U»f<*> 
««14ifaJi£*£fctf>i::. tf-r u-y-tf-T 

Uy ? 1 10 UK4r«ffl$iX*o #?f-§-(±— JlOtf-y b 

- 1 1 2 t±W-t3ri/*'{i-*)-\£<y M:SM^o *rV x 
^v>r^- 1 1 4(iKfcfv b£, -Hx^^flx^ v 
>-T^-Ui 7 ^^^Six^ffirn-f-ttiboiSllLU 
A%jt~$~ho "TV 7 >^;i/§ix/wtfv b X b V -<M± 

^x&fni^f/sv 77-9 4i:J:0^y77-S 
ax So 

[0 0 2 8] Sffl" Offl«* f T*§fcT'-^*TiS:c0T'-^ 
3B*1SS*SvM±KlS*-y b n - ? cn-r- 9%mfrh%: 

-^ftho f7>>7hA777-9 6 fcSfi'^ y 7 

-KTCM-DSL^f'A tiHSJEStSrflJfflLT-f'- * 
£>><-x b £-tf£o F7/v7f^fA90<7)^^7> 

0 2 t±/<*y "7 r- 9 6frh tf v b v - ^ > X £ 

£o fc L**3kift«B/fi:*«P (CAP) 4««lSft 



^2 0 0 0 - 3 2 0 9 6 
)S»tli[ftfiffl*j5-«r*i-^fllf-e«fflSixl)o COi^ 

i ttst^tra—c* * 0 E9"J^>-+ftHi* 

^\ *W*«±tt#tT^ b o 0»x.(f6 4-CA 

6o^qt'j-K'7 b*Sfti£-e§&fcv^ -t*S:P* 

[0029] 10lJ^LT, 64-CAPh500kba 
u tfft$S:ttffltJJ:, {^1^6 x 5 0 0 k = 3^ 
fcf *y b/#/6 ? i*j££tl&o TCMM^t, 

:<7)®&W?ii/:f-^(i 1 . b^if^y b/S>Sr 
t>-r^HTIl*0^* f , -ttt-Ctl SDNSrtifctf^J: 
[U£o I SDNiOSv^ar"^?^ TCM-DS 
LtMfcJBSH* (CAPOi-9 4) i^it^^SIBUi 
*9 5S^c^^^>o CAP7^^-1 0 4 tif£JSi$ix?t:/'? 

«#tt^o CAP7^^-l04OHi*li*Ifi!li:J: 
iiiSL. POT SX7'J -y * - *«o T«eEJ!ftS:»3&> 

[0 0 3 0] r^-x b *4 x y?\ «B«uii3V/^r 
sdn^-x b ^ y^mmm&frh, *v^±i sd 

NH^f^-^tb^'-x b W ^ vyt-ttlfiLT^n y ^ 
5 6 ^S«i~^o IH^fllT^i. ^7n 6_i±«»H^ 
^S«^^^>feii/<-x h^ibgi&^fSix^o ^'-x b 
^7^5611, V^o^jf <h$ff ^7 ^ > KO^M^T 
I SDN*- KOfc*H5fe^:i-^^*:»BUi-^o 
T*i±. ^-Xb^n y^ii x SW^-f > K^fcii 

^05 0%-r*^»-r -f —9-^ ^;KciSv^ny ^t** 

^^StLS^ — Tj^-x b ^n -y ^y 5 6 <7>£jvM2:ffiti 

y v(i^exA^jftS9 0t:i. 17 8^ U&'Bf-^O 
W-A«T3S«-f&i^«*S:lfeL, -^'-x^n 
^5 60l#X7vU j e7 v Afil8 9 2i:7'-^0 

•7i/-A^$|ii-^iofi-^^^i-^> 0 f-^7i/-A 
(iH5cftt?*^OT% kf-y Yl&^Htft^ii ^ > ? -tfr 

[0031] riSDN^-f^ V^iSrlftiBi-^-m 1 
2J I12li, I SDNSatOTCM^-f ^ >^Sri*Hi 
i-&TCM-DS LEia*- KOiSigT-*>^o Lli'Lli: 
TCM-DSL@«*-hU TCMM^/^^7 
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? %T CM— I SDN/^-Xh^^ >^EB&^(bEe 
il^a^Ho ISDN-TCM^>f;>W:» 
<7)^n y ^ V-X^^im^UA^&^tf^ T CM 

<7)T CM— I SDNEI^f^^ONEXTT&^M^ 

[0032] il 2<7)^^>^^X hv^-IilS 
t6W(C(±l«CSEHSixfcTCM- I SDNI^fffl^f 

h v * 5 4 (i. ISDN^«7U 
- A v - > X vl <h U J: ^ 3| jf -r - ? 

hOj&i <5 Sr^*ni"*o £OC:fc<i. ISD 
NBS*- KA f giJ0 7 v ^U, ifcliTCM-DSLi 

KtiWffl-Cafe&o t LTCM- I SDN* f R| — y-^^ 
T CM — D S L^fAOf:*^-^ h*-f^>^n 

^x^xh7^^-54(i, TCM-DSL0W-K 
5 0^^SS^8OlfeOTCM-DS LEJjgft*- K5 0^ 
Mbtl2>'*-X h ?U y ? 5 6 * iffii" -2> 0 
.x^* b^**- 5 ISDNlSfft 
(i4<TTCM-DSL|5I«|«-?-U«aLTt iv^ 0 * 

^tti:^MTTCM^^>^^:lSt^o ISDN 
^f^iOSffi^ < ^ >^(iTCM-DS LSUSiOT* 

B#IWco|HloT*i±, JfcfflKjUtiFEXT <£ 
v^NEXTU X *) Z(D^-h^\h^Z^fth<nX^ J:*) 

PE*f^l±Sf«:tfotv»TI±«:«biv^ — H.. IE L 

[0 0 3 3] jELv^«NFlB*i(ti#i--&fc*U. itlRJW 

7*x^xh7^^-5 4^ffflt^-i:^i^o IS 
^n 7 ^dtU|ili:N ^ >^|«»«r#U«oTv^ 

4 0 OHz^A-x^d' S >^?n-y^ 
2 0C&9]t^:t^^o H^>^xnh7^ 
^-54 liffl»l:4 OOHz^n-y* ^Mt^^i:^ 
T-#& 0 w^x^2o<7)4 0 OH z^n-y ^Offl«t&t±R| 
— C*£o 94 < >y~M^x h7^^-5 414. Ciub 
2o<0 4 0 0 Hz ^ny ^(OffiWffiffiSra^-t^fc'lt-e 
<fc^ 0 cii(±, TCM-DSLA-xh^n-y^Effi 
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20 

i I S DNBtiff^'b, I S DN@S&**ibtf> 

I tf 0 3 4 ] PF*K ill I SDNH ^OJg&nJ 
±Ifi/j£lCftt>£ i><Ot LT, mffi^^TCM-ADS 

-fhZ tiZX »9 , TCM-I SDN^^f 

70 iSte** s 8M5E$ti£o TCM-I SDNEIna**rai: 
iftU&tUf, mtS^^ TCM-I SDNaHWSMli, ii] 
seStL^?lSSUi3(tl>ittpL)t J: i) v-* $*x 

(OWMM * ri, ^— « tests iffl^ **focfc«>-c*4o 
i oo^f^^teo^to^fACWL * -f 

20 *&*DLfctt*Uf. TCM- I SDNT*(iFp^ffiT*(i^ 

[0035] nsDN^^r^ >y<Dmmtfem-m 1 

3 J HI 3(4, a#»ftOBO»IST**:«4p-t*fcii> 

Oy^ii, 4 0 0Hz^n-^ (2. 5msTO *f& 
4^^/:i6f >f ;^ ^-120 i: i •j&Sl^Mo C 

04 0 0Hz^n7^liTCM-I SDNA-X b^n 

^>o ^^/^^Xh7^^-122li, hl/--> 

i-^>o ^<7)fi<7)l/^;M^, TCM- I SDN^f'A 

^>o ^ixti 1 . 1 7 8 m s ^4 y K^-CT*0«SSlx^ 
i^SLtv^o 4 0 0Hz^n 7 ^, 8B5cStifc^ 
^7>X h 'J-ATCM- ISDNH^>^')^>K') 
fc Offiffllltiffiffl > 1 2 4 Hi ^ilte^ 
tt, fiffi*-7-fc*y M 28t LTffiSSixSo COES 

DSL^^>Xh»J-A^>f^>^'7-r>K^ : Sr^0ai 

M- I SDN^ t )>X h'J-A^O K^^fSffiH^i 

[0 0 3 6] ['*)l>7'lr-y*)l'-e<DM\s*r'- ?m~m 1 
4J Si4(±, *^<0«ISia*OfiSU|ML-C. TCM 
-I S DN t 'Hfflflii:ftBt-& TCM-DSLUtot 

a«^riife4*i6WT'-^spor77-c**o isdns 

50 tfiOTCM-DS LEIig[36^<oaiS<0»5***L<« 
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1. 5Mb p sOf-^$^TCM-DSLOTLt 

5f5r^-y;KitoTJS<^§Si^^"e*4o IMbp 
si:8x.4f-^^ 4. 5 km(2fcV)ft$-e&i33i 

o 

[0 0 3 7] 

TCM-DSL^^>^^TCM-I 
^-y^7& J 1£ffl?^T*3l9, I SDNfoi«-^C0.5?££ ? 
I SDNSWTCM-D S L If ^^<7)3l(±-?-ti 
iS14t6DSL«S(±, CAPflWbUUXn-Kt 
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